Then for each isoform we define:
where
..,k, and k is number of subtypes. The analysis obtaining subtype-specific isoforms is performed in two steps defined as follows.
Finding the best group
In this step, we would test for
... 0
In order to obtain a robust estimation, we perform iterative weighted least-squares (IWLS) (Pawitan, 2001) Therefore we can obtain the regression estimate: 
3. Iterate step 1 and 2 until converge After the bˆ is obtained, by assuming regularity condition we expect that it is approximately normal with estimated variance:
where the estimate for X ' 
Test non-max groups
After the significantly over-expressed group is identified, the next step is to test if the mean of gene expression of the rest of the groups are similar by testing the following hypothesis:
...
using the following chi-squared test statistic:
.var(ˆ). , = ′ and g b C. = C is a design matrix according to (7) and b is a vector of the estimates defined in (4) of the non-maximum groups.
Suppose there are 5 group, and the maximum group is the last (5 th ) group, then g could be defined as follows: 
Subtype co-expression isoforms
We are also interested in the isoforms that show over-expression not only in a single subtype, but also in another subtype. For this purpose, the previous approach can be implemented with a slight modification on the chi-squared test defined in (8). For each isoform, first two most over-expressed groups are selected based on the statistics defined in (6). For the rest of the the groups (e.g., 3 out of 5 groups), a similar test as defined in (8) is performed with slightly different g .
The design matrix C depends on which groups are the most maximum. Suppose there are 5 groups, and the two most over-expressed groups are the 4 th and 5 th group, then g could be defined as: 
